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m m m 

[0003] ±m(D^^mi^mytmm:tvx^ m^it^^mnxmu^AiGeiinpmum^ibf^^^ 

nm^y>yVmill. f^^mil2. AlGalnPJSClia. 115):A>hfJ:^pm^^yh'mil7 

,GaAsm^^hfj:^pm^^y^mil87!)mm\^X^f^^nX\^^^o 
AlGalnPS 1 1 S^AlGalnPii 1 1 5(7)#® t^, GaInPjiO^>;/^>'^^h5/:/Jl 1 1 

?i^:t^RDi;i5!jpx$tL-c*3«9 > mmmmmj^tfj:^:^h^^^^if^^\^x\, ^-5„ 
vztm 118 \zmm^xpnM\'2.oimi^-^^. nmw&L no \zm^\y^rmm 1 2 1 

[0004] miBfilHiA'txDx -X \z.^^-3fdm^X(T>/^^^Y^^v-:f':fxi-7r^fVX^^o 

1 2 

nMi^^j/Kil 111. 112. AlGalnPS 113. ^iy^>'^;^h5/7"ji 1 14. AIG 

aInPJi 1 1 5(D#S<^)^^:^K=¥^5/^^^Urv ^So 

^a^f^. nMcJ'^iyKJillK^T/v^^^^-t^om^itfiO. 65-e*)i9. pS^^^/KJi^- 
oV>T{*. AlGaInP^(113, 115)<D2ei:t>0. 70^/jioT*5«9. nMiJ'T^/KSlll 
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[0005] ±|5(^^^#:U'-ifi3:*3V>T. l^— !^'tf-A(Z)T^^^5^Mt^|^SL. 

[0006] — ±IS<^tJ&*c^^#^2|s:u— tM:::}3V^T. f^§|5»^^^^efi:#-rsfca?)(c:^>!r 

Lx 

Ly 

[0007] ^:^|pI^itvm^Sl fi. iai4'OAlGaInP^113(Z)ff;^^#<-t-Sr^-e^ll$IJ-r5 

Lx 

:^m7i^h^7iK ^^^-^*r<^AlGaInPJill3^300nmi^T^-$^J^b^<bTV^<:: 

effl 

eff2 

[0008] ^fc. ±iS(Dtj^5fe(D^^#:i/— 9-^ {^jov>T. m:^\^mfhmm tvx^ Mum.^ 

Ly 

fCo ^<^^^ M.WmMt\.X. AlGaInPjill3^^<LTVK^X-bandlCJS-r5 

Lx 

l^^f^lSlSfel : Numerical Simulation of Semiconductor Optoelectronic Devices, proc 
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eedings, MD4, L39-40 

$^^W:SC^2:IEEE JQE, VOL38, N0.3, MARCH 2002, L285 

[0010] :^mM(D^^mi^mytmmn. mmt. mmmm'<m^^thfcmimmm(Dmi^y 

[0011] ±ti(D^^m^^^mmit. m&i^. mimmmcomii^^^ym. m^^m. -^2)^ 
mmmmmmt\.xv^yi^m'^tf£<>x\^^m2mmm(Dm2^^yvmtf)mmL.x 

m2v>yi^M'^m^tjfmmtfj:ox\^ 
[0012] *fc:> ^mi^mt/tmm(Dmm:ifmt. mm^^ ^mj: 

<thw,rmnM(Dm^'7yYm.m'\^m^i^xj^m2m-mM(Dm2^'7yYm^nm\^ 
xmrnt^ni^ts mm%2^^yYm<7)~%^wgm^m'i^t\.x')yi:^mm:^-n\i 

fii^U^tKmW^'{^m\^m^^mx^^X^^iyV^^^y-:^(DM\^^mvhy^^^ 
m'^mt>hm\^^mx-h^X^<:^Y^^y-:f(D\^\i^W>23yi:^l^'i^m^^ 

'pfi:<thm\Mmm(Dmi^'7vh'm. m\m^x.-a^2m-nm(Dm2^y^yYm 
^mmx^xr^m^. m2^yyvm(D-'n^mMm^mmt\^x^)y'jr^m^t\^ 
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m^m^Bm^^k.^m^^-f^yr^/\^^m^'t^:^ti)^x^^}f---u(DT^^^h 
[0016] [lll]lllA{^^^fe5fe^!J^^#.6^^^^3tOT-^*5^^#:^-i^*c7)|ffBll]l?fe^ in 

1 2 

[lil2]la2A{»^lg(^)^l^^t?l^S^C'^5i^^^#:^^^m-efe§^^^2(s:w-1^'o 

1 2 

[ia3]ia3f»^ia(^mi*MM{^*3VN-CKy:7h«^^{g;M-t-^^;i:^|Ji0^-f-§ 

m^'m^\±%mm2\zi6\,^xmmmb)i<Mm(D^m^w-^—^(D e i^^iy^ufc^ 
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I 2 

[0017] 10---nmmm. H-nMiJ^^^/K/K^li^^^yKS). 12---?g'[4li. 13---d2Ji. 14 

-pm^viyvmim2i^yyh'm). 18-pm^^y^m. iB-mmzfx^^yi^m. 20-p 

WM. 21-n«^l, 110-nMStg> lll-n^i^^^'Kil. 112"-f&tiJl, 113-Al 
GaInPjipMi^^-/KS. 114---3i5/^>-i/^b5/:7"li, 115---AlGaInP/i, 117-"p 
^^yyh^m. 118—pm'^^yZ^m. 119"tt?5K>^n5/i{^®, 120--pfl;®. 121-n 

o 

[0019] mimwMm 

m2Ait^mmmmi^m^^mi$^mytmmxh^^mi^i^—v'(Dmmmxh^o 

m^v^yh^m imi^vym)lU #S*^^#F1t5t^^-f-5^ti® 12. AlOalnP 
MjJi^^'^e5d2®13, GaInPSd*?5;'^5^^yf=-^^^;^h>y:7"^14, AlGaInP^;6^P??fe5 
d2' mimVJyi^Wmm) 15. AlGaInPji;ei^ib^i6^2y:yv^ff$t*tiSl6;65SJibT*5 
19, d2®13;6>p5||2y5/v^?f^)|^Jil6^Tz5SpM^^yK®(^2>^^i/K®)17^J^i6o $ 

hi^s m2VyZ^M'^mi6±KGeLAsm7f)^^^j:^pm^^^y-:fmiS7!)m^^flXV^^o 
*fci. pM=3{^^5/:/Ml80*®;ei^^AlGaInPgl5^T';a5i;o,^^(a)?l^^RD^;i^PX 
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mmzumi^^tLx^^^^o 

[0020] |ll2Bfi|ll2Atf (Dx -x \zJif^^fzMmx<D^'^:yY^^vzf^x^'7r^)VX^^. 

\ 2 

ff^t^tS) 15*5j;tJ«^2y^;/v^?f^t'tIil6(D#Sc7)y^^K=¥^5/:/^^bTV^6o ^^"C, 

^J;^f^. nMi5'95/K;ill<^T/v^^'>Acm^it/05o. 65. vm.'^yyYm\^^\^X 
fi.d2Jil3*3j:t>M2'jl(^iy>;/v>?l^ibtjl)l5;i50. 70, ^2y5/v=?l^^® 16;aS0. 6 

yYm\\h'm2}yy^^jmM\^<r)^^^^Y^\y^ii^^<. d2jil3*3J;TJ«d2'Ji iMV) 

[0021] Z.(D^o\^^ :^IIW^<7)^2g^l/-if {zi^oV^-Cf*. p§yi:^7<;/KS iM.2.^yyYm) 

. ^^4»12^^JfiV^^|lJT♦&oT/^>'K'¥^5/:^(7)ii5V^d2'^ (^ly^yv??^^ 15t. 

[0022] ^fc. pm^9yVmi7(Doh(Dd2mi3ioi:XJ^d2'mi^l})^yi^l^'J!km) 15(D^^ 

^\^^\^t^mifxmm^^\ %^x. m^i-t. nm^^yvmiitm2Vyi^m'^mi6<Dm 

/i^-cfct). BP*?. d2'mimivyi^M^m) i5^k pm^v^ym m2^vyYm) i7(d 
vyi^j^'j(^<D^^j^^^.<m'^x^?>d2mi3tmiffm^^^\^\^^m-A^hti:^m^^^ 
[0023] ±U(D^mmmm^m^^^mw■^^mmxh^^^mi^l^—^n. p«@20i:nm 
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[0024] ±M(o^'mmwm\z.^.^ii^m\ifm%mmiii.. pm^yyvm m^^^yyvm) my 
[0025] :^mmMm(D^Mwi—^\zLio\^x\'t^ d2' mi'BvjyV'm'^m) ib(Dr/v^=-^ 

i^om^itXlfCloV^T. 0. 60^X1^0. 70iU d2' mmv)y>>i^'i^m)i^)^ 

Lx 

mmt^2^jyx:^m'^miQ(ommmmmt^^t£i:.^\^')y^j^^m^-^^:Ltx^ d2 
[0026] ifmmMmx\-t. d2mi'i(Dn^^^iE-t^fM^^ Aimj^<^i^v^jid2' ji c^iy 

5/v??F^t^ji)15(0. 60^X1^0. 70)^^AU ■?:<^ff^^50~400nm^-T?J?:<-e 
i-fi. 1 2^^^fc^;^^|±lU/c®^^^^X-band^^Td2Jl 1 3^iii§b 
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vyhm^tvx^^mu pM^72/KJs^c^tLTv^#, 7b>K.^x^Kmw^(Dmt^m< 

H (Separate Confinement Hetero-structure):*'VKjl(::^L"riSttbtl/'Cfi4ob-f x 
d2ji 1 3^^5/^>'i/;^h5/:/Jl 14^^^T'V >:5;eiS, -?rcoji:^;65tf -^}^tjgoT:i(DKy 

[0028] AlGaInP^ffit±i;^|W— f'f^^SV^T. ^(^=¥>'i5'l/-</VS:[R]Jt$*SfcJ?). fUrDiEl^ 
|ll2Al:i^i-<t57'cCy:yv??f^TOD(D-^Jl^COTj22(D^h9-fyi|iI^2. 5 n mi^;Tt-^< 

, m^(D})y^ji^^^jf^mr^'>=^yv=^y^i^^:r.m^i^\>^x^ drmi^ivyi^m 
'j(^m)i5KM-r^^y^:y:^mmt^n2Vyi^m'^mi6izM'r^^y^:^i^^^ 

[0029] _h|EcDSS;?)^?3, d2lll3C0^/i:(i50~350nm^^-efc^ri:/5W^bV\ 350n 



wo 2005/124952 



9 



PCT/JP2005/010928 



[0030] (MMMi) 

±m(D:^mmmmiim^x^ mmmt\^xm2\z.^-rmi^(D^mi^i^—f^r^m 

[0031] (MMm2) 

n^mw-^~-^\z.^\'^x^'rti^^\z.mmfii:^i^(o^uwm:mm\^. b 
[0032] (mmm^) 

[0033] mmm4) 

mmmltmmi^l^x.mmm<o^mi^i^—^tit.mm(D^^mi^l^—^^^mu 

i^ij^^^^l^— if ^CloV^-C^>'^5^^^/^(100ns, 70°C) ^^liJ^L/Co 
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[0034] mmm5) 

[0035] mmme) 

m^mw-^-^\^-^^^xmmi^m(DWiY^mM\m:mm.tio 

[0036] ±M(Di^mimm\^^^^^MWi^-^(Dm^:^mc-D\^xmm'r^o 

m^\t^m^m^n^\^°^^iy^^\^m-^m (movpe) fi:^(o=^\i°>^^\^^ji'^^ 

(^li^^5/Kji)ll. ?&'I4I112, AlGaInPji7i^f?;^C6d2jil3, GaInPJl;iO*ib?^?6^ 
5/5=->'i?'>h:y>^/tl4, AlGaInP^;5>&)7'ce6d2' g (Hiy^yv^ff^^t^jS) 15. AlGalnP 

So 

oV>-r{*. d2Sl3id2'Ji(^iy5/v^?i^^®)15}iO. 70. B2y5/t^J|^4'tJil6{iO. 
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[0037] m^. i^i^^hm^y-^^->'^0.i.xmm&.Ammtfj:^^^^^mu ^y^^-y^f 

^m^. -^i^iS^-Yxxa^MT. m2A^^^-rxots:mm<Dw^m^^^-^t■t^:Lt 
[0038] y^mmmm(D^mi^mytmm(Dmm:ijmn. m2^y^ym(D])yz^m'J!kw^i^. 
i^m'^^^immm(Dm^mtm\^^m7!)^-^^tix\^^^mmt\.x. m^i-^yt(D\f 

—J^(Dl^m^^m^^^^m^m-yriyT^/v^mmir:^:Lti)^X^^\f—J^o:>T::^ 
^^hi^^^^\^XBm^T5:'^n^:Lhi}^X%^o 

[0039] _biE(^^w^^}cov ^Tfi. AiGa.\nPih(D^mw-m%mm.\^n\^xmm\^x\^ ^ 
^i)^, mtvipse>-f . AiG&i<i^(D^mw-^%^m^-h^'Mmmm\-mmx^^o 
mmm^mm.\tMG2inp^(Dm2Atmmb-r^:Ltt^x^^ ^<Dm^. d^mim 

lVy:^M'J!km)(DT;l'^=^^J^(Dm.i^itX1^0. 05^X1^0. 20tU B2^)y^Jm'!^ 

^m^^tib^x^^. 
[0040] m2mmMn 

m9A\t.^mmmmk^^^^^mw-m%mm.x-h^^mw-^—^(Dm'^mx-h^o 
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mis^^hm2Vyi^j^'Ji^mi6-^x7i^pm^v^yvmim2i^y^yvm) nttii^o 

^fc. pm^^y':^mi8(Dmm^^hA\GsilnPmi5i^Xmyi^(\^)^V^RDiCl]Qi: 

i^fc. pm^^y:fmi8{z.mm\^xpmm20i}m}^^n. nm&moi^^^mi^xn 
mm2 1 ^m!^^tix\^ 

[0041] m9Bit.m9A^<Dx -x i;iyeofcK)TffiT'(D/^:/K=¥^2/>^:/n7T^/UT-$)6o 

1 2 

nm^^yVmil. mmmi2. d2mi3. :^y^>'i!^P>hy:^mi4. drmmivyi^ 

M'^m) i5^xxj^m2Vyi^m'^mi6(D^m(Dy<>}''^^y^^^\^x\,^^o ^^x\ 

[0042] :^'mmmM<D^MW-\^—^\^^^^^X},-i. d2^13(DT/V'^^^>i=^J|a^JtX0. d2' 
OV^-C. X2<X0<Xl<i:-r-5o rm^^y¥m'^l<DT;\^^=^^J>,(D%Kl^m'i.'m2])yi:!^ 

'm^mi&<DT/\^K:=-^j^<Dm^it'K2m\^<-r^o 

nm^yyVm'^'\.(OT;v^=-^J>.(D%K)^i^i!)^0. 65, pm^vyVMl^^^^X 
ft. d2jil3;0SO. 68, d2'» (^iy:yv??f0^ji) 15;a50. 75~0. 80, m2])yi^nm 
^16:650. 65t?^eo-CV^'5o 
[0043] fiP*>, nMi5^75'KSll^pM^^5/K^17(C0V>-C, 'grilx.f^, nMiJ'^i/K® 11^^2 

])yi^m'Jikmie<D^<:yV'^^yy'm&<. d2mi3(D^<>'V^^y^^m<. d2'S(^ 

[0044] :^mmmm(D^^mi^^—ifi-t. pm^^yh^m iM2^yyYm) i7(DVyi^m^(Dn 
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[0045] ^fc. miff^<DMi&hTJU^=^^A(Dm^it(Dmi&KMJt^\^Xid^. T/V^=^^J^(D 
^7}^oV^T. nMi5'75/KJilltll2y5/v^?l0)btei6(^)®tFf^;6Sii5<. d2jil3<7)@^ 
tJ^oT. d2' Jl (||iy^;/v??l^)|^Jt) 15;6S, pMiJ'^^'KJS (m2^9ryVm) 17(DVyi^ 

?l^^yt(^^5>^^<la55>r'fc5d2«l3J:t)^5Js^ff^:05^sv^®;?)^b?fe5^i^T*foSo 
[0046] jifa^i^v>T«. ^mmMm(Di^mw^-^nmmm^mimmmmtmmxh 

So 

[0047] _h|Ec^;*:|IMJI^^(^#.5¥^f*:^^^gT*fe6¥^^l^— if fix p«a20tn« 

jiS4h^->^±/uyyW^^^y3:^^4-:ffj:t^fr^^th'^mxh^o 
[0048] _hl5(^:*:^ii?l^^{^'^5¥*^*:^3fe^B{i> pMiJ^^^/K/i (m2i^vyVm) <r>Vy 

[0049] _h|E(?5J;5{-> nMi5^^5/K®11^^2ys/^;;??1^4^jll6(D®Jff^;5Sj^<. d2jil 
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[0050] :^mmmmim^^mi^^^—^i^i^^^xh. mmmmmtmmi^. d2mi3<Dm 

Ji:^50~350nmmSi:b. d2' MimiVyi^l^^m) 15<DMff^50~400nm@S 
t^^^t. d2mi3kd2' mimVJyZ^m^m) 15(Dmm<DfU^750imL&.Tt 

[0051] :^mMmm\^m^^^mi^^—fn. d2'm(mvjyi^^'^m) i5<Dr^\^^^^Ma. 

[0052] :^mmMm^^^.^^^mi^\^—fii. m2^9yvm^mfoZ't^i:mi^^\^^x^ miv 

yi^m'^mt\^rm2^'7ym(D]}yiym'JiK<DU^^^.<m^x'ohmmmf)^^ 

[0053] :^mMi'i±m(Dm.mKm^^tif£\^\ 

[0054] i^mm(0^m^W^%^W\-t. CD^DVD. ^h\^\ttK.'it^%y'^:^r^W:<D%^ 

So 

[0055] i^^m(o^Mwm%mw(ommijm-t. cd^dvd. 
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[1] mmt. 

[3] Wit&MlVyi^^^^m(DT/U^=-r:7M.(Dm^itXlt^0. 60^X1^0. 70Xm. 

mMm2iz.mm(D^mi^mtftmmo 

[4] BUlE||iy5/-i^?f^t^ii<^T/l-^:=^!>AOj|a^J:t:Xl;OSO. 70-Cfe^9. 

ftulE^21J>;/v^?f^)t«tJl(Z)T/^^:=^!i7A(DjSa^JtX2;aSo. 65Xh^ 

n^m2^zm1^<D^^mi^mtftmmo 
[6] mum2^9ym(Dmmyi^m^(D^^^m<n^(Dmmtm^imvy'jm^ 
[7] mt^m2i^^^ym<^mmyi^m'^(Du^j^^m<^i^tmumii}y^^^^ 
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[8] mt&mi^^yh'm. HtriB?stt®, mmm2i^9iyvmiK MGsLinp^um^hm^ 
[10] mmmivyi^'i^mm^^mmm2^yym<Dmt&vyi^m'^^ 

BfrlH||iy5/>^?F^)|^ji(^r/w5:^i^Aia^it;!5so. 75~o. 8ot'&6 

mnim2^^rym<D-'^^mmm^mmtvxvyi^mm^Mii-r^xMt 

xh^xy<>'V^^y^(Dm^m2])yi^m'^m^^t^x^\^mm-r^ 
[14] mmm2i!^yym^m^-t?>JiUK:ts\,^x.mmmivyz^m^mtmt&m2Vyi^ 

[15] tfrf5^2i^75/Kji^?i^^-f-5xa(-*5v>T. mmmivy-^m^mt\.xr/i-^^^ 
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M,(Dm^itxim. 60^x1^0. 70(Dmt\^xm^\^. muM2v^yi^j^^mt\.x 

j^<Dm^itxim. 70(Dmtvxjf^^\^. mmf^2Vyi^nmmtvxT/i^=-^j^(D 

[17] mmm2^yiym^m}j^-r?)jLm^m^x. nfmmv>yi^m'j^m<Dmm^5o^4 

[18] mmm2^yym^mf^-r^i:m\^m^x. mmm2^^yh'm(Dmuvyi^m'^ 
(D^^^^m<m^<Dmmtmmmvjyi;>mv^m<Dmm(D^^750Tim]^rt\.xm 

[19] mm^2^'7iyvm^j^^'t^T.m^^^^x. mmm2^^y\^^m<DmmDyz^]fm 

[20] mm^2i!7^yvm(D-u^mmmmmmtvxvyi^mm^iini:-r^x.UK:is\^^ 

[23] tfltSm2>5'^5'KJi^?l^^-r§Xa{-i3V>T. tlfia0iys/i:^?i^i|^®ibTttf|B^2 
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[2005^9^260 (26. 09. 2 0 0 5 ) H^*:^^^S : ttlM^^DcDft*(7) 

iiim^^(Dm:^<DmM 13-25 fi^tE^tl/fctS^O^SH 1 5 - 2 7 ti: 
fit^^ btbfc ; fifeo|»:§i©$gHri^M'& U (.6 M)] 

[1] (MjEm)^«i:^ 

[3] Btiffi^iy5'^^?F^5t^S(7:>T7W5:-i>i^(^m^itxi^5o. eo^xi^o. 70-t?fc«9. 

s»*^2{3:fB«<^^5gfls:^3i6^ao 
[6] B&ial^2:i'^5'K^oMiByy^^J1^4^<^«fP:$>^l^<igB:9-<z>mm^rWIB^iy^^^^^ 
[7] mia^2i^^iyKS<z?MIByyi;^?l^)bt<^gP:9-^l^<lfP5^arffifa^iy^yi^ff^i^ 
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[11] MIB||iyyi^?i^Jt^«:5S|fi|B^2i?75'KS<7>SuSayyi^ff^)bt(^§P:^^ 

HUlBmiy>;/i^ff0;|:^t®(^T7i^-'J'Am^J*;;65O. 75-0. 
iil^]®lltz:|Bm<^^^fl^^3fe^«o 
[13] (ii;!JP)»:K^. 

mmmim^^fifzmimmm<Dmi^7^yh'mt. 
mmm(Dm2^'7iyh^mt 

mm}iyi^jf^'^(o^^(Dm^m2^7iyh'mifK miid.m\SEm\^}&^^x^^mv>y 

mW.m2])yi^wmm(0/^'^h'^^^y^iKmtim2i^vym(Dmm])y^:^^^^ 
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[14] (iiJ&n)S:K^. 

m^m2Vi:^^J'l^m(0^<^^h'^^iy':^i>^.mmm2i^'7y^^ 

> 

^mimmmmo 

Xs mmmi^^^ymtmw.m2Vy^:^fmm(D^<'^v^^y-:f:dK mmm2^^yh'm 



wo 2005/124952 PCT/JP2005/010928 

23 



■ -rs 

T^\^=-^j>^<om0.i^i^^o. 60^x1^0. 70(Dmtvxm^ummm2Vy^^j^ 

T7l^=.!J^A(^m^tbXldS0. YOCDrntL-Xm^l^. m^f^2Vyi^l^^tVXT^\^ 

[19] miEmwmm2^^ym^m^ir^:r.m^^^-'x. m^^ivyi^m'^m(Dm 

Ji:^50~400mni:UT?F^Sfet'5 
[20] miE^) ffilB02j5'^yK^%J^^-r SXmi-^3V NT> SG|B||2i5'^y (Dm^V 

[21] mjB^)mmm2i^^yh^m^mfi^ir^^mK mm^2i^^yh'm(Dm-mvyi^i^ 

[22] (ffiiE#) mit5^2:i^^^yKii (^-lfi3^tt»K^^«5sa:Lxy 5/e^?f^^(^;0nx-rsx 
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